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Current	BNL	Involvement	
•  See	my	talk	in	August	LI	local	mee<ng:		

–  hJps://indico.bnl.gov/conferenceDisplay.py?confId=2353	
•  General	simula<on:	

–  Elizabeth	
–  No	major	outstanding	tasks	currently	
–  Geometry	could	be	beJer,	eventually	including	CRT	panels	will	be	

important	
•  Space	charge	simula<on	and	calibra<on:	

–  Mike,	Elizabeth,	MaJ,	students	
–  Summer	project	to	study	illumina<on	of	TPC	with	crossing	tracks	

needs	to	be	finished	
–  Full	MC	study	of	calibra<on	scheme	needed	

•  Compu<ng/data	management	considera<ons	
–  Maxim,	BreJ	
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From	protoDUNE	sim/reco	mee<ng	

Robert/
Dorota	
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Cosmics	Studies	
•  See	Dorota’s	talk	at	protoDUNE	sim/reco	mee<ng:		

–  hJps://indico.fnal.gov/conferenceDisplay.py?confId=13039	
•  Cosmics	form	an	important	data	set	in	themselves	for	TPC	calibra<on	and	

also	complicate	analysis	of	beam	events	
•  Kevin	observed	inefficiency	in	cosmic	track	reconstruc<on,	possibly	

missing	“s<tching”	algorithm	for	CPA	crossers	
–  Followup	on	this	observa<on	needed	
–  If	“s<tching”	theory	is	correct,	algorithm	development	needed	

•  Need	to	determine	t0	for	cosmic	tracks	
–  Study	track-CRT	hit	matching	
–  Study	track-flash	matching	
–  Study	t0	determina<on	for	APA	and	CPA	crossers	

•  Iden<fica<on	of	Michel	electrons,	what	frac<on	will	be	clean	enough	for	
calorimetry?	

•  Iden<fica<on	of	and	removal	of	cosmic	tracks	from	beam	events	
–  How	many	beam	events	clean	enough	for	physics	study?	
–  How	effec<vely	can	we	subtract	cosmic	events?	
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Ex:	Michel	Electrons	
Dorota:	
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protoDUNE	Task	List	
•  hJps://docs.google.com/spreadsheets/d/
1qPS5ZwaDtyrMM8GfMvcwoQjyKksz_urL4OMCYYh6y
MA/edit?usp=sharing	

•  Broken	into	3	categories:	
–  protoDUNE	detector	performance/calibra<on	
–  Calibra<on	and	data/MC	comparisons	needed	for	DUNE	
FD	physics	

–  protoDUNE	physics	
•  Most	topics	have	names	next	to	them	in	the	work	list,	
but	not	a	lot	of	progress	since	CERN	workshop	in	May	
where	list	was	developed	
–  Dedicated	student/postdoc	effort	would	have	a	big	impact	
on	almost	any	topic	

– Many	<e	in	well	to	DUNE	studies	
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Detector	Calibra<on/Monitoring	Tasks	

•  Alignment	
•  Purity	monitoring	
•  Space	charge	calibra<on	
•  Cosmic	muon	reconstruc<on	
–  For	use	in	monitoring	tasks	
–  For	removal	from	beam	events	

•  Photon	detector	characteriza<on	
•  Integrate	data	from	beam	instrumenta<on	
•  Real-<me	monitoring	somware	
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Towards	FD	Physics	
•  EM	shower	reconstruc<on	

–  Resolu<on	
–  Energy	scale	

•  Muon	reconstruc<on	
–  Resolu<on	(stopping/exi<ng)	
–  Energy	scale	
–  Michel	electrons	
–  Muon	capture	for	charge	ID	

•  Hadron	shower	reconstruc<on	
–  Missing	energy	
–  Energy	scale	with	varying	level	of	event	complexity	

•  e/γ	separa<on	for	NC	background	rejec<on	
•  Par<cle	ID	efficiency	measurements	
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protoDUNE	Physics	

•  Hadronic	showers	
– Mul<plicity	
– Topology	and	development	of	showers	

•  Mul<plicity	in	hadron	interac<ons	
•  Pion	interac<on	cross	sec<ons	
•  Kaon	cross	sec<ons	
– Need	to	iden<fy	secondary	kaons	

•  Exo<c	physics	–	ideas?	
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Needed	skills	
•  AnaTree	ntuple	exists	for	most	MC	data	sets,	so	contribu<ons	can	

be	made	using	only	basic	ROOT	analysis	skills	
•  LArSom	obviously	useful	for	simula<on,	reconstruc<on,	more	

detailed	analysis	
–  Significant	LArSom	exper<se	at	BNL:	Mike,	Jyo<,	Elizabeth,	MaJ,	Chao,	

David	A.	(probably	others)	have	all	done	some	level	of	LArSom	
development	and	are	happy	to	help	

–  LArSom	training	course	from	summer	2015	lectures	and	exercises	s<ll	
available	

–  Young	DUNE	had	LArSom	training	at	last	collabora<on	mee<ng,	
perhaps	this	can	be	repeated	

–  Various	DUNE	physics	working	groups	have	a	“hack	days”	to	get	
people	started	
•  protoDUNE	science	workshop	was	supposed	to	be	this,	but	ended	up	being	

something	else	–	if	there’s	enough	interest	we	could	propose	one	
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Conclusions	
•  Contribu<ons	needed	almost	everywhere!	
•  I	am	interested	in	con<nuing	protoDUNE	analysis	work	and	

happy	to	work	more	closely	with	SBU	students/postdocs	
•  Work	that	is	already	ongoing	in	BNL	and	SBU	groups	

involves	cosmic	ray	analysis	
–  Seems	like	a	natural	place	to	start/con<nue	

•  Physics	topics	exist	
–  Need	to	understand	from	SBU	which	of	these	physics	topics	is	
“thesis-worthy”	and/or	whether	a	combina<on	of	these	
measurements	and	a	study	of	how	they	impact	DUNE	would	be	
thesis-worthy	

–  Clever	ideas	of	what	else	we	can	do	with	this	detector	
(par<cularly	with	cosmic	data	amer	the	beam	run)	would	be	
very	welcome	
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